ciated with peripheral neuropathy may ensue. Death usually results from an intercurrent infection.
The enzymatic defect is associated with a block in porphyrin biosynthesis. Succinate and glycine unite to form delta-aminolevulinic acid, which condenses to form porphobilinogen. The block occurs either after the condensation of porphobilinogen or at a point where delta-aminolevulinic acid shifts over to the formation of purines. According to Peters, 9 pathological changes result because of zinc overloading of crucial enzyme systems. In acute porphyria the urine contains excesses of uroporphyrin, coproporphyrin, and porphobilinogen. The Schwartz-Watson test detects pathological amounts of porphobilinogen in urine.
The disease may remain latent throughout life, despite continued urinary excretion of porphobilinogen. Many factors which precipitate the manifest illness have been identified, including barbiturates, alcohol, exposure to heavy metals, sulfa drugs, and even corn and peas.
1 -5 - 8 -lx Emotional factors as stressors have been described in two instances, 6 ' 9 but no studies have been done relating porphobilinogen excretion to levels of anxiety or depression.
The present study was initiated after referral to this Clinic of two patients with PSYCHOSOMATIC MEDICINE: acute intermittent porphyria. Their transfer was necessitated by the prominence of psychiatric symptoms which could not be managed in a general hospital. Relatives of both patients were available for study. The relationship between emotional stress and precipitation of the illness was investigated; and the excretion of porphobilinogen in the urine was related to an emotional stress measure. Considering the personality stereotypes which have been described for porphyria, it was also felt worthwhile to attempt to make an objective analysis of the personalities of the patients and their families.
Method
Two members of Family A and 4 members of Family B were interviewed and detailed.histories of the illnesses within each family were obtained. Weekly urine samples and adjective check lists were submitted by 14 adult members of Family B over a 12 week period; the number of pairs of such data varied from 9 to 14, with a median of 13. Data were not available for the eighth and eleventh weeks.
Porphobilinogenwas measured by means of the Schwartz-Watson test, which is considered by Orten 7 to be the most reliable measure. An additional refinement employing butanol extraction was used in doubtful cases to eliminate the possibility of pseudoporphobilinogen. Scores on this test range from 0 to 4-)-.
The particular adjective check list used in this study was devised on the basis of previous work by Dollard and Mowrer 4 with the "discomfort-relief quotient." It consists of 67 words judged to be indicative either of "discomfort" (e.g., uneasy, confused, anxious, gloomy) or "relief" (e.g., relaxed, happy, peaceful, cheerful). Subjects were instructed to check each word in one of three categories: (1) "very much," (2) "somewhat," or (3) "not at all." Check marks were to summarize their predominant feelings for the previous week. The discomfort index consists of a ratio of discomfort to relief words, weighted according to the particular ratings (e.g., a rating of "Relaxed: Very much" was given twice as much weight as "Relaxed: Somewhat"). The result was then expressed as a percentage. The higher the discomfort index, the poorer is the subject's general mood.
The Minnesota Multiphasic Personality Inventory (MMPI) was administered to patient HA and one relative, and to 13 of patient KB's relatives.
Results
T h e two patients hospitalized at this Clinic, HA and KB, presented many of the classical symptoms and signs of this disease.
Case 1
HA was a 26-year-old married white female, one of 13 children, 3 of whom had already succumbed to what is now retrospectively diagnosed as acute intermittent porphyria. She had been asymptomatic until 4 months before admission, at which time she struck a parked car while driving her husband's automobile. She had just received her license, and had persuaded her husband to let her take the car;.another woman accompanied her. Following the accident, she became acutely anxious, in fear of her husband's reaction. She was also concerned about the possibility of injury to her passenger. That night she began to experience periumbilical cramping, which gradually became worse. She was hospitalized, but the diagnosis was unfortunately not made until two surgical procedures had been done. She was treated with chelating agents, ACTH, and thorazine. After 3 months her acute symptoms remitted, and she was discharged. At this time her brother, DA, developed the acute disease. He refused hospitalization because he was fearful that patient HA had died. She had to present herself to him in person so that he might be sufficiently reassured to consent to admission to a general hospital. Twenty-four hours after the visit, HA once more experienced abdominal pain, accompanied by tearfulness, panic, and depression; she was therefore rehospitalized.
One month later she was transferred to this Clinic, because of addiction to Demerol and acting out, which could not be controlled in a general hospital. Initially, she was aggressive and demanding, and particularly hostile toward Negro personnel. She insisted on remain-ing in bed all day, although it was our impression that she was not that ill. With firm insistence that she follow ward routines, together with gradual withdrawal from Demerol, she became more tractable. Four months after her admission, her symptoms remitted and she was discharged. Her urine remained 4+ on the Schwartz-Watson test until the last month, when the amount of porphobilinogen gradually diminished to 2+.
HA's brother DA had none of the symptoms of acute intermittent porphyria until 7 weeks prior to his death at the age of 22. This occurred during HA's second hospitalization, but she was not informed of his death during that time. As an adolescent DA was known to the civil courts as a "sex deviate," and had been arrested for arson. The possibility of a schizophrenic process was considered' by the court psychiatrist. During the year preceding his death, he was drinking heavily because of his unhappy marriage. As described above, his acute illness occurred at the time of his sister's recovery from her first attack, and was characterized by abdominal cramping and anorexia. Somehow he believed that she had died, and he was deeply concerned that he would succumb to the same disease. After she confronted him, he entered a general hospital, where a SchwartzWatson test was 4+. He died 3 weeks later of an intercurrent pneumonia.
The other members of Family A were widely scattered, and their urinary excretion of porphobilinogen could not be studied. A review of their contact with city courts and social agencies indicated the presence of considerable sociopathy. This might well have been a function of severe deprivation, resulting from a brutal alcoholic father and a promiscuous mother who deserted all her children.
Case 2
The second patient, KB, was a. 34-year-old skilled factory worker, the father of 2 children. Prior to the onset of his initial symptoms, he had been working 70 hours a week, holding a full-time job while extensively remodeling his home. For 2 years this basically compulsive man attempted to meet his self-imposed work schedule, and gradually eliminated all social activity. His wife remonstrated with him to reduce his work load, but he was driven to finish his house. Finally he developed diffuse cramping abdominal pain, anorexia, and general malaise. After 3 days of such symptomatology, he was admitted to a general hospital with a diagnosis of "acute abdomen." Fortunately,, prior to the intended exploratory laparotomy, his physician learned of the familial history of porphyria. A Schwartz-Watson test was accordingly done and was 4+. He was treated with ACTH, chelating agents, and thorazine; however, he received the greatest relief from Demerol, 50 mg. every 4 hours. Three weeks after admission he began to pace uncontrollably, and was therefore transferred to this Clinic. Here he developed a typical Parkinsonian picture, but this appeared to be on a conversion basis, since on neurological examination there was no evidence of extrapyramidal disease. He was agitated, depressed, irritable, and unable to sleep. When he developed quadriceps weakness and respiratory embarrassment, he was transferred back to a general hospital and placed in a respirator. Although moribund at the time of his transfer, within one week thereafter he improved greatly, and has remained well up to this time.
Histories were obtained from 3 of his nieces. These 3 sisters developed severe forms of the disease, from which they recovered with minimal residual. The first of these, LB, aged 34, became ill at the age of 23, immediately following her mother's death. As the eldest daughter she was very close to her mother, and the loss was deeply felt. Her initial symptoms were marked depression and anxiety, associated with the mourning process. Then characteristic cramping periumbilical pain began, which was considered to be functional in origin. When it persisted, she was mistakenly operated on for an acute appendix. To control her insomnia and anxiety, she was also given barbiturates, which only served to intensify her symptoms. Her illness continued for over 2 years.
The middle sister, MB, aged 30, had her initial acute episode at the age of 25. At this time she was the sole accountant in an understaffed bank, doing the work of three people. As her responsibilities grew, her anxiety mounted, and she could no longer perform her work. She was also having difficulty with her father, an authoritarian, strict man who, following his wife's death two years earlier, had become quite irascible. For vague abdominal pain she had an exploratory laparotomy, which was negative. Subsequently, in the belief that her pain was hysterical in nature, she was diagnosed as having a "nervous breakdown" and was given a course of metrazol shock. In spite of this-drastic treatment she gradually recovered. Since then she has been acutely ill on 4 occasions; no special stress factors were identified in connection with these episodes. Her second exacerbation required hospitalization, at which time a routine Schwartz-Watson test was done and the diagnosis was made.
The youngest sister, NB, aged 29, experienced her initial symptoms 2 years ago. These followed sudden desertion by her husband, and occurred when she was living at a great distance from her family. Because of burning abdominal pain, anorexia, and severe weight loss, she was hospitalized with a diagnosis of "renal colic." Her urine was finally tested for porphobilinogen and proved to be positive. She remained in that hospital for 814 months, her condition steadily worsening. Then her sister MB brought her back to her parental home. Here she gradually improved and, except for occasional abdominal pain, has remained well.
Effect of Emotional Stress on Porphobilinogen Excretion
Patient KB's severe illness provided an excellent opportunity for studying its effect 37 as an emotional stressor on the porphobilinogen excretion of his relatives. Not only was his disease threatening in terms of his possible loss, but also because of its implications for the longevity of them all. Four generations of this family live in the same general area, maintain close emotional ties, and often socialize together. Most of these people own their homes and work as skilled laborers, their socio-economic status being that of the lower middle class.
The mean levels of porphobilinogen excretion and mean discomfort index for KB's adult relatives during successive weeks are presented in Fig. 1 . Inspection of this graph reveals a fairly close relation between these two measures. The first peak, at week 1, occurred at a time when patient KB had just been put in a respirator and was sinking rapidly. All his relatives met at the hospital and were told that his death was imminent. During the following two weeks, however, he gradually and unexpectedly remitted, and was removed from the respirator. The relatives' mean por- phobilinogen excretion and discomfort index both fell concurrently. These scores remained at a low level until the seventh week, when both again became elevated, particularly the porphobilinogen excretion; the reasons for this are not known. At the tenth week a wedding was attended by all the family members. Contrary to their usual abstinence, they drank moderately on this occasion, and as a result their porphobilinogen excretion rose again.
MMPI'S
The MMPI'S revealed no consistent pattern of psychopathology or personality dynamics. Very few subjects had significant elevation in any of the personality scales. The MMPI's of those who had episodes of the manifest disease were also nonrevealing. In Family A, HA's MMPI scores were abnormally elevated in only two scales, hypochondriasis and hysteria. Her sister showed a more deviant profile with high scores on schizophrenia, mania, hysteria, and paranoia.
Discussion and Summary
Relationships between emotional stress and the precipitation of acute intermittent porphyria have rarely been suggested. Eldahl reported an episode occurring only two days after a traumatic event. 6 Visher and Aldrich 10 correlated urinary coproporphyrin levels with the emotional state of a patient and concluded that anxiety was important in determining the onset of her symptoms. Roth, 9 after stating that porphyria occurred almost exclusively in people with severe neurotic personality disorders, speculated that "psychoneurosis plays an important part in the pathogenesis of the disease, and in determining the time of onset of the acute attack." On the other hand, Cross 1 has cautioned that "Sweeping assertions about the importance of psychogenie factors, especially in diseases of metabolism, are open to the charge of belonging to the post-hoc, ergo-propter-hoc category." Such caution is well advised, particularly in a disease with such a multiplicity of precipitants as acute intermittent porphyria. In addition to precipitating factors, gene penetrance is of great importance in determining which members of a tainted family develop the manifest illness.
The six patients described in this report all became ill at a time when either anxiety or depression was produced by disturbing life situations. In three instances the relationship between the emotional stressor and the onset of the manifest disease was immediate and dramatic. For-two of these patients, the loss of an important interpersonal relationship was the triggering factor. The other three patients gradually developed symptoms in settings where stress was of a continuing nature, associated with either an unhappy marriage or the pressure of an unmanageable work load. Alcoholism in the history of one very probably contributed to his morbidity and eventual mortality.
The correspondence between the mean porphobilinogen level and emotional stress in one family group presents additional evidence of the importance of disturbed life situations in the pathogenesis of this disease. At a time when one member was moribund and in a respirator, the porphobilinogen excretion of the family rose dramatically. As he improved it gradually diminished. The unexplained peak at the seventh week may have been a result of other unknown stress factors, or there may be cyclic variations in porphobilinogen excretion. Longer and more detailed followup might resolve this question.
Studies of stress have been concerned primarily with the adrenal cortex rather than with specific enzyme systems. It is apparent that a multitude of nonspecific stressors, emotional, pharmacologic, or physical, are capable of making manifest a latent biochemical lesion. The investigation of the vicissitudes of other enzyme systems in stressful situations would seem warranted and potentially profitable in understanding disease mechanisms.
The literature would imply classical personality configurations for these patients and their families. This was not observed in our study. The MMPI's of thirteen members of KB's family, all of whom had positive Schwartz-Watson tests at one time or another, revealed almost no abnormal scores in any of the scales. The members of HA's family who became ill manifested sociopathic and schizophrenic behavior, while KB's relatives presented with predominantly neurotic symptoms. These observations suggest that much of the behavior seen in patients with acute intermittent porphyria will depend on their basic premorbid personality. Thus psychiatric symptomatology to be seen in these patients can be expected to vary from one person to another.
Unfortunately, this disease is frequently misdiagnosed. Measures taken to produce symptomatic relief, such as somatic therapy or sedation with barbiturates, only serve to intensify the process. Often surgery is performed with pentothal induction; this has had dire consequences. Although chlorproniazine has been helpful for some patients, it has harmed others. In our experience Demerol, together with ACTH and 39 chelating agents, such as Versene, has been of greatest value. The danger of addiction to Demerol is great, and caution should be used with its exhibition.
